The focus of this investigation is on the optimization of input RF power in SCM based FSO systems to minimize the average BER because the higher input RF power does not always provide the FSO systems with better performance due to the effect of the third-order intermodulation (IM3) product. Analysis results have demonstrated the optimum input RF power and the minimum average BER.
Introduction: A previously published paper [1] proposed SCM based FSO systems and derived the closed form of the average BER. The Log-normal and Exponential model are used for the weak and strong scintillation effect respectively. As shown in Fig. 1 , increase of the input RF signal power does not always provide the high system performance because the power of a fundamental frequency component is proportional to the input RF power while the power of IM3 product is proportional to the cube of the input RF power. Therefore, it is necessary to analyze the optimum input RF power to minimize the average BER performance. 
N is the order of approximation, Under the Log-normal channels the differentiation of (1) 
Finally, we can obtain the approximately optimum input RF power under the Log-normal turbulence channel as follows:
Employing the same process as the Log-normal channel, the differentiation of (2) 
